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WHAT IS CLAIMED IS: 
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T. A multichannel opti c al lu uuiiunica l iuu system - for transmitting optical signals via aiiy 
optical fiber comprising: 

a plurality of individual WDM transmission channels; 

a CDM transmission unit disposed within at least one individual WDM transmission 
channel of said plurality, 

said CDM transmission unit comprising one or more CDM transn^&sion channels; 

a number of individual WDM transmission channels of said plu/ality, each transmitting a 
WDM optical signal on a unique wavelength within a designated bandwidth; and 

said CDM transmission unit transmitting CDM optical s^nals within said designated 
bandwidth of said at least one individual WDM transmission/channel. 
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2. The multichannel optical communication syste^6 of claim 1, further comprising a number 
of single frequency optical sources, each generating/light within each individual WDM 
transmission channel transmitting said ^JVdM Bj^tfcal signal, and a broadband optical source for 
generating light within said at leasj^&ne WDM^tranamission channel transmitting said CDM 
optical signals. 

3. The multichannel optical conjmunicatiQn system ofpldim 2, wherein said broadband 
optical source comprises: 

a seed source for gen^^ring light having a continuous spectrum; 

an optical filter for spfecting jsaid design atgd^tearimvidth within said continuos spectrum; 
at least one erbiun^doped fiber amplifier for amplifying light within said designated 
bandwidth; and 

a semiconductor optical amplifier (SOA) for reducing relative intensity noise originated 
from beating betyeen different frequency components of said light within said designated 
bandwidth. 

4. The multichannel optical communication system of claim 2, wherein said broadband 
optic al/source has a discrete sp^rl^ 11 ™ with equally cp^r^H individual specteal iin** , n cpprtrai . 
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fT. The multichannel optical fiber commun^Stion System of claim 15, wherein_said-CDM* 
transmission unit comprises a com mon rcfcrc nj 



opti^a fsifflials within aaid cecond pluj 



"form^ximizing visibility of said CDM 
smissinn chanasls^ 
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18. The multichannel optical fiber communication system of claim 15, wherein^aic 
delay lines provide time delays accordingtojh^elationsrl^ = (m+l)kt c . . ., 

t„= (2m-l)kt c , where^fflri^Tfienumber of CDM transmission channels, t c is a coherence time of 
the J*read5and source, and k is a numerical factor. 
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The multichannel optical fiber communication system of claim \€, further comprising a 

wavelength division multiplexer for multiplexing WDM optical signals transmitted via said first 

plurality of WDM transmission channels and a coherence division multiplexer for multiplexing 

CDM optical signals transmitted via said second plurality of CDM transmission channels. 

The multichannel optical fiber communication system of claim further comprising at 
least one optical link, a wavelength division demultiplexer and a coherence division 
demultiplexer for routing said modulated WDM and CDM optical signals via said optical link to 
said wavelength division demultiplexer and coherence division demultiplexer respectively. 

K ^ 

Jti. The multichannel optical fiber communication system of claim 2ef, further comprising: 
a first plurality of optical detectors for detecting demultiplexed WDM optical signals 

carried by said first plurality of WDM transmission channels; and 

a second plurality of optical detectors for detecting demultiplexed CDM optical signals 

carried by said second plurality of CDM transmission channels. 



22, A method of multichannel optical trarism^f^n via optical fiber, comprising the ste 

providing a plurality of individual WI?M transmission channels; 
selecting a number of said individual X^^U^rtfmissioiy^iannels of said plurality for 
transmitting WDM optical signals^-^adi^md^VDM cmtic^i^ial being transmitted via a 
respective individuaTWDM transmission^ chann^tHi^unique wavelength within a designated 
bandwk 





Docket 99-01 US 





Iectrical detection b andwidth ofir ansmftted 



spa cing betwee n said spectraUineg^cfevI i 
G&M Oplicaf^igiials. 

5 * T ^ e "multichannel optical communication system of claim 4, wherein said broadt 
5 optical source is a multimode laser comprising: 
a lasing medium; 

an optical filter for definiijg^eaid^esignated bandwidth having a center wavelength at the 
center of said at least-erielndividual WDM transmission channel; and 

5ptical cavity having length L = c/2f 0 where c is the speed of light and f 0 is said 
Jectral spacing between adjacent spectral'modes of said broadband optical source. 
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&. The multiehaaneLo ptical communication^ systenrgfcTaim 4. wherein said broadganc 

optical source is a frequency chirped single mode laser modulated at frequency f 0 , wheps%is 
said spectral spacing between adjacent spectral lines of said broadband optical soupce 



7. The multichannel optical communication system of claim 4, wherejji said broadband 
optical source is a plurality of single frequency lasers producing said discrete spectrum, each of 
said lasers is tuned and fixed at a respective wavelength. 
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2, wherein said CDM 
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^dband optical source into a 
more CDM transmission 

delay line being disposed within each 



8. The multichannel optical transmission system 
transmission unit further comprising: 

a light splitter for splitting lij 
reference path and a plurality of pa 
channels; 

a phase modulator and connect^thereto^ 
path of said plurality of paths; 

a reference arm disposed/^ithin^idTeference path whereby said reference arm is shared 
by said plurality of phase mpoulators; and 

a combiner for ejecting optical outputs of said plurality of paths and said reference arm. 

9. The multichannel optical communication system of claim 8, wherein each said optical 
delpy line comprises a temperature gp fi^iHyp rnmpnnanL i 
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KJT The multichannel optical communicatioirs Ygtcm of claim 9, w herein said temgej; 
sensitive component is a temperature cc^pensatin| 



11. Themulticha 



optical communicat 



astern of claim 9 wherein said phase 



Tft in r s p i nd nnirl rrrfrrenrr nrm ^ rfMnt^ cratf d on a riinglo lifh TrmrfTioT^^ 



r> 12 



7T 



10 



The multichannel optical communication system of claim 2, further comprisir 
a WDM multiplexer for multiplexing optical outputs of said individyafWDM 
transmission channels for transmitting said WDM optical signals and-tfne Q r more CDM 
transmission channels for transmitting said CDM optical si^rais; 

at least one optical fiber link for transmitjingsaid multiplexed optical outputs 
therethrough; 

a WDM demultiplexer forplefriultiplexing said optical outputs into said individual WDM 
transmission channels and oris or more CDM transmission channels; 

a plurality ofJVDM receivers for receiving and detecting optical outputs from 
correspondine^id WDM transmission channels; and 

ojae or more CDM receivers for receiving and detecting optical outputs from 
corresponding one or more said CDM transmission channels. 



i 46r — "The multichannel optical communication system of claim 12, wheiein said- 
receiver further comprises: 

a splitter for splitting said ^multiplexeji^totTj^l^nl^ut into one or more receiving paths 
corresponding to a number of said CDM^tr^ii^issioiymannels; 

one or more optical^filt^fs, each opticaTtHter being disposed within the corresponding 
25 receiving path forjiis6nminating noi§fc-#em-s5id broadband source; and 

oq&fyr more CDM detectors for detecting the outputs of respective CDM transmission 
inels. - 

^^^j^- / A multichannel optical fib&r communication system for transmitting CDM optical signals 
30 I viVat least one WDM transmission channel comprising: 

a first plurality of individual wCDM transmission channels for transmitting WDM optical 
signals and at least one individual WDM transmission channel for transmitting said CDM 
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optical signals, 

each individual WDM transmission channel of said plurality comprising a single 
frequency optical source for generating light within said each WDM transmission channel for 
transmitting an optical signal on\ unique wavelength within a designated range of wavelengths; 
and 

at least one coherence division multiplexed (CDM) transmission unit disposed within 
said at least one individual WDM transmission channel, said at least one CDM unit comprising: 
a second plurality of CDM transmission channels, 

a broadband Optical source for generating light within said at least one WDM 
transmission channel for for transmitting sai^ CDM optical signals via said second plurality of 
CDM transmission channels, 

a light splitter for dividing said light gei^rated by said broadband optical source into one 
reference path and a number of optical paths equ^l to a number of CDM transmission channels, 

each said CDM transmission channel comprising a phase modulator and an optical delay 
line interconnected therebetween, said optical delay Mne comprising a temperature sensitive 
component for stabilization of phase drift caused by environmental fluctuations. 
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The multich annel optical fiber communication system of claim 14, wherein said 

broadband source has a discrete spectrum with equally spaced individual spectrayifies, a 
spectral spacing between said spectral lines exceeding an electrical detectj^ifbandwidth of 
transmitted CDM optical signals. 



16. The multichannel optical £roer commu gica^ m system of claim 14, wherein said 
broadband source comprises: 
25 a seed source for generating light Racing a cphtinuous spectrum; 

an optical filter for selepqng said designated range of wavelengths within said continuos 
spectrum; 

at least one^tical amplifier for amplifying light of said designated wavelength range; 

and 

30 Semiconductor optical amplifier (SOA) for reducing relative intensity noise originated 

-bet ween diffe r ent frequency components w ithi n s aid designat e d wave l eng t h rang o : — ^ 
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ecteciing at least one individual WDM transmission channel of said pluraITt 
transmitting CDM optical signals therethrough; 

disposing a CDM transmission unit having one or more CDM transmissipfi channels 
within said at least one individual WDM transmission channel; 
5 and 

transmitting CDM optical signals via said one or more CDM transmission channels on 
wavelengths within a designated spectral width of said at least one WDM transmission channel. 

23. The method of multichannel optical transmission via pptical fiber of claim 22, further 
10 comprising steps of: 

generating light beam by a single frequency opti6al source within each individual WDM 
transmission channel for transmitting WDM opticaL^ignal; 

generating light beam within said at least *me WDM transmission channel for 
transmitting CDM optical signals by a broadband optical source having a spectral width 
15 corresponding to said designated spectral ^dth of said at least one individual WDM 
transmission channel; 

modulating and phase delaying' the\CDM optical signals; 

multiplexing said ojnical signals transmitted via said WDM and CDM transmission 



channels; 

20 transmitting th6 CDM riij^WDM optical signal^ via an optical link; 

demultiplSx^pg^an optical output from said^jnical link into said number of individual 
WDM transmission bhann6TS^and one or more CDM transmission channels; and 

detecting optic^r outputs frotn^aid selected number of WDM transmission channels and 
one or more CDM tt? 

25 

24. The mejtfiod of multichannel optical transmission of claim 23 wherein the step of phase 
delaying of the CDM optical signal further comprises a step of stabilizing the phase drift by 
inserting /temperature compensation device in a delay line. 

30 25./ The method of multichannel optical transmission of claim 24, further comprising the step 
extracting of said one or more of said CDM transmission channels from said at least one 
WDMjran smission c hannel for detecting the optical signals 
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26: Th e me t hod uf mulliU i aimel optical Uaiisniission of claim 25,-w l i ciciii a spe ctre 

light beam in each said WDM transmission channel has a spectral range within a transparency 
range of said optical fiber. 

5 

27. A method of transmitting CDM optical signals via at least one WDM transmission 
channel, comprising the steps of: 

disposing a CDM transmission unit having a plurality of CDM transmission channels 
within at least one WDM transmission channel, 
10 generating a light beam by a broadband light source within said at^ast one WDM 

transmission channel; 

splitting said light beam into one CDM reference light bean/and a plurality of CDM 
light beams corresponding to said plurality of CDM transmission channels; 

phase modulating said plurality of CDM light^beam by optical signals; 
1 5 multiplexing said one reference CDl^Wight beam /toft a plurality of phase modulated 

CDM light beams; and 

transmitting said one reference/CDM li^ht beW^nd said plurality of modulated CDM 
light beams via said at least one WDM transmissfohxhannel through/said optical link; 
demultiplexing an optical output of sajfl opticanirik interlaid plurality of CDM 
20 transmission channels; and 

extracting said plurality of CDMarafrspiission channels from said at least one WDM 
transmission channel for detecting th£ optical signals. 

28. The method of transmitting CDM optical signals of claim 27, wherein said broadband 
25 light source has a discrete spectrum with equally spaced individual spectral lines, spectral 

spacing between said specfral lines exceeding an electrical detection bandwidth of transmitted 
CDM optical signals aim defining a maximum number of CDM transmission channels for 
transmitting the optical signals. 

30 29 A method of multichannel optical transmission via optical fiber comprising the steps of: 
^oviding a wavelength division multiplexed (WDM ) transmission unit having a 
plurafity r^fWTW transmission channels, ea ch having a WDM transmitt er n nd re c ei >tef-foi 1 
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c ar r ying o pt i c al sig n als via said WDM transmission channels; 

selecting at least one transmission channel out of said pluralitybf WDM transmission 
channels; 

substituting said transmitter and receiver within at least orfe WDM transmission channel 
with a plurality of coherence division multiplexed ( CDM) transmission channels; and 

generating a light beam by a broadband source within said at least one WDM 
transmission channel for transmitting CDM optical sigiyfls on wavelengths within a spectral 
range of said at least one WDM transmission channel/ 
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10 30. The method of multichannel optical transmission of claim 29, further comprising the step 
of extracting of said plurality of CDM transmission channels from said at least one WDM 
transmission channel for detecting said optical signals. 

3 1 . The method of multjchanneb^ntical transmission of claim 30, wherein a spectrum of said 
1 5 light beam in each sai^WDM tra^smjksion chan nel ha s a spectral range within a transparency 
range of said optical fiber. 
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32. A method of multichannel optical transmission Via optical fiber comprising the steps of: 
providing WDM commimicatijm system having a plurality of WDM transmission 
5 20 channels for carrying Optical signals; 

providin^agalurality of coherence divigkSn multiplexed (CDM) units, each said unit 
comprising a plurality oftJDM transmission channels; 

substituting a requested number of WDM transmission channels with said plurality of 
CDM units, ssiid requested number of WDM transmission channels corresponding to said 
25 number of said CDM units; and 

transmitting the optical signals via said plurality of CDM transmission units. 
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33. / The method of multichannel optical transmission via optical fiber of claim 32, wherein at 
lea^t one WDM transmission channel is substituted by said CDM transmission unit for 

ismitting the optical signals therethrough within a designated range of wavelengths of said at 
)M liaiismissk m-eharuisl. 
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$4. The method of multichannel opticaHrans ^ssion via optical fiber ot clair 
each WDM transmission channel is substjtuteo^y-ojie^CT unit for transmitting 

the optical sign^ls-^ilerethrough within the designated range of wavelengths of said each WDM 
sion-e hanncl. *~ 
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